certainty about prognostic accuracy 12 are key barriers. From the patients' perspective, anxiety and denial of disease are key barriers. 13, 14 Most previous studies regarding discussions about ADs were conducted in cancer patients. Noncancer diseases, compared to cancer, have clinical courses that make it more difficult to predict the patients' prognoses. 15, 16 Nevertheless, it is just as important to investigate discussions about ADs in noncancer patients as it is in cancer patients because the number of noncancer disease cases, like cancer cases, is increasing. However, few studies have been conducted on noncancer patients in primary care settings (PCSs), where patients may want to discuss ADs. Identification of facilitators and barriers to discussing AD for noncancer patients may increase their opportunities to discuss ADs with their PCPs.
Therefore, the present study was conducted to identify the factors associated with discussing AD by noncancer patients with their physicians.
| ME THOD

| Study design
This was a cross-sectional study conducted using an anonymous self-completed questionnaire survey by patients and a background survey on patients by their physicians.
| Setting and participants
Surveys were conducted in the outpatient section of the General
Internal Medicine/Family Medicine department at a small 30-bed hospital or clinic in a PCS. Both the hospital and clinic are public healthcare institutions in the same prefecture, located 30 minutes by car from the city center, which has a population of 200 000 people. Both medical institutions provide primary care. At both sites, one physician treated an average of 20 patients per half day, the consultation time per patient was around 10 minutes, and no other medical staff were present in the room during an examination.
Study participants included noncancer patients who visited the study site for at least 6 months and their physicians. All physician participants were Japan Primary Care Association (JPCA)-certified family physicians or JPCA diplomates in primary care. There were four JPCA-certified family physicians in the hospital and one in the clinic. There was one JPCA diplomate in primary care in the hospital and one in the clinic. Patients who met the following criteria were eligible to participate in the study: age 20 years or older, and no history of malignancy or any previous malignancy for which the patient was no longer receiving treatment at the time of the study.
The following patients were excluded from the study: those who did not consent to participate in the study; those who completed the questionnaire more than twice; and those who were unable to complete the questionnaire due to dementia or physical disability.
| Survey methods
Physicians who attended the outpatient section of the study sites for at least 6 months, including during the study period from October to December 2017, and agreed to participate in the survey were designated physician participants. At least two visits to the same physician were used to define continuous contact between a patient-physician pair. Given that prescription medications in Japan can be prescribed for up to 3 months in one visit, and most patients consulted the same physician, consecutive visits within 6 months was used as an index for continuous contact. Patients who visited the outpatient section attended by the physician participants during the 1-month survey were continuously sampled at the hospital/clinic. The receptionist confirmed that patients satisfied the criteria of "over 20 years old"
and "consecutive visits within 6 months." Physician participants subsequently checked patients' eligibility by confirming that "the patient had no malignancy that needed treatment" based on the patients' medical chart and that "it was a regular visit" and "the patient had not participated in the study" before a medical examination. At the end of the medical examination, physician participants judged whether the patients were capable of completing a questionnaire by themselves. Among those judged capable, the physician participants asked eligible patients to participate in the questionnaire-based study and provided each patient with a patient questionnaire with written instructions. Those who were considered incapable were excluded. A nurse or the receptionist explained the questionnaire and responses to the patients. The physicians were not informed of whether the patients consented to the study or of their responses, and the patients were informed of this fact. Patients who consented to participate in the study completed the questionnaire and dropped it into a designated box outside the examination room. The physicians completed a physician questionnaire after the medical examination. The lead investigator matched serially numbered patient questionnaire forms with corresponding physician questionnaire forms.
| Survey items
In this study, AD was defined in the questionnaire as acceptable or unacceptable treatment when a patient is too critically ill or deteriorating to communicate their intentions.
In Japan, there is currently no valid scale for assessing factors related to the willingness of patients to discuss AD with their physicians. Therefore, survey items were selected by referring to previous studies and by discussion among the authors. The survey items listed below were selected based on the facilitators and barriers to patients' discussion with physicians about AD reported in previous studies [17] [18] [19] [20] in order of clinical significance.
| Patient questionnaire
The following patient characteristics were investigated: age, gender, education level, self-perceived health status (five levels: 1 = poor to 5 = good), and period of visit to the study site (<1 year, 1 year to <2 years, 2 years to <3 years, 3 years to <4 years, ≥4 years).
Regarding AD-related experiences, participants were inquired about the presence or absence of experience with caring for the dying and experience with proxy decisions and asked to indicate the extent to which the following items applied to them using a 5-point 
| Physician questionnaire
The general condition of each patient surveyed was assessed using the Palliative Performance Scale (PPS). 21 The PPS is an observerrated tool used to assess five functional dimensions: ambulation, activity level and evidence of disease, self-care, oral intake, and level of consciousness. The PPS is divided into 11 levels from 0% (death)
to 100% (healthy) in 10 percent increments. 21 The disease being treated or followed up was categorized by the physician participants according to the International Classification of Primary Care, Second Edition (ICPC-2). 
| Statistical analyses
Patients' education level was classified into two categories: high school diploma or lower and two-year college diploma or higher.
Self-perceived health status, period of visit to the study site, and PPS score were analyzed as ordinal variables. Reponses to all questions answered on the 5-point Likert-type scale were classified into two categories: not applicable, for responses of "1: not at all" and "2:
slightly"; and applicable, for responses of "3: moderately," "4: very,"
and "5: extremely." The objective variable was "I want to discuss AD with my doctor," and the explanatory variables were age, gender, education level, self-perceived health status, period of visit to the study site, experience with caring for the dying, experience with proxy decisions, "I have previously thought about AD," "It is important for me to think about AD," facilitators and barriers to patients discussing AD with physicians, disease category, and PPS score.
After descriptive statistics were determined for each variable, univariate analyses were performed for age using the Mann-Whitney U test and for nominal and ordinal variables using the chi-square test or Fisher's exact test at a significance level of <0.05.
In addition to significant variables identified by univariate analyses, and age and gender, which are potential confounders, patients' general condition in PCSs was considered relevant. 23 We employed the PPS as a validated tool for assessing patients' general condition in the palliative care field. 24 However, there were minimal differences in the general condition of patient participants receiving primary care, which is usually provided to relatively healthy individuals.
Therefore, we concluded that it may be more clinically meaningful to 
| RE SULTS
A survey flowchart is presented in Figure 1 . 
| Univariate analyses
The results of univariate analyses between the objective variable and the explanatory variables are presented in Table 1 . No analysis was performed for the disease categories "pregnancy, childbearing, family planning" and "female genital system," which were not relevant to this patient population. Explanatory variables with a significance level of <0.05 were "I have previously thought about AD" (P < 0.01), "It is important for me to think about AD" (P < 0.01), "My doctor cares about me as a person" (P < 0.01), "I trust my doctor" (P = 0.02), "My doctor is very good at taking care of my disease"
(P = 0.02), "I worry about my quality of life in the future" (P < 0.01), "I would rather concentrate on staying alive than talk about death"
(P = 0.01), and "I feel that talking about death can bring death closer"
(P = 0.01). The chi-square test also identified the period of visit to the study site as a significant factor (P = 0.03). No significant correlation was observed between the objective variable and age, gender, education level, self-perceived health status, PPS score, experience with caring for the dying, experience with proxy decisions, or individual disease categories. After the univariate analyses, frequency distributions were determined using histograms to perform a multivariate analysis, with the period of visit to the study site being categorized into two groups (≥3, <3 years).
| Multivariate analysis
For the objective variable, binomial logistic regression analysis was performed using an analytical model that included the following explanatory variables: age and gender; basic characteristics that may 
| D ISCUSS I ON
Among noncancer patients who visited an outpatient hospital or clinic in a PCS for at least 6 months in Japan, willingness to discuss ADs with their physicians was significantly positively correlated with a period of visit to the study site of ≥3 years, belief that "My doctor is very good at taking care of my disease," and feelings of "I worry about my quality of life in the future" and was significantly negatively correlated with a PPS score of ≤90.
The relationship between the period of visit to a study site and willingness of patients to discuss AD was not investigated in previous studies, including in a cross-sectional study in cancer and noncancer outpatients who visited a family physician or a specialist for at least 18 months 17 and a cross-sectional study in primary care outpatients aged 18 years or older. 25 It would have been difficult to follow up patients for over 3 years if the studies involved terminally ill cancer patients. The present study suggests that a certain period of time may be required to build a consultative relationship between physicians and patients to encourage patients to discuss AD with their physicians. A previous report suggested that patients want to TA B L E 1 (Continued) (Continues) discuss AD with physicians who understand them very well. 26 This is supported by our finding that the belief that "My doctor is very good at taking care of my disease" was a facilitator for discussing AD. Confidence established between physicians and patients may therefore contribute to willingness of patients to discuss AD with their physicians.
"I worry about my quality of life in the future" was also identified as a facilitator for discussing AD in a previous study. 17 However, in contrast to the previous finding that patients with anxiety or depression tended to want to discuss AD, 17 we found no association with such psychological diseases in this study. This may be due to differences in the proportion of patients with various psychological diseases between the studies. In the present study, the psychological disease category included not only depression and anxiety, but also insomnia, and many patients with psychological disease at outpatient primary care clinics, which are often visited by patients complaining of insomnia, 27 had insomnia without depression or anxiety. Therefore, the lack of an association between psychological diseases and willingness to discuss AD in this study may be due to a low rate of depression among participant patients in these PCSs.
We also identified a PPS score ≤ 90 as a significant barrier to discussing AD. PPS score ≤ 90 indicates that physicians identified symptoms in patients. Therefore, our finding suggests that noncancer primary care patients with symptoms tended to be reluctant to discuss AD with their physicians. This may be partly explained by differences in the curability of diseases. Cancer patients coping with incurable disease after an informed diagnosis of cancer may have an opportunity to discuss AD as their symptoms or physical function deteriorate. 28, 29 In contrast, noncancer patients with slow progressive diseases that follow a course of exacerbation and remission may feel that the disease has been cured when it is only transiently relieved. It is therefore conceivable that these patients are often optimistic about transient symptom relief and avoid discussing AD when they experience symptoms. The present study suggests that noncancer patients who do not have symptoms associated with their chronic disease may be more inclined to discuss AD while noncancer patients with deteriorating physical function may be reluctant to talk about AD with their physicians.
To facilitate patient-oriented end of life, it is important to provide sufficient opportunities for patients to voice their intentions even while they are still healthy. However, establishing ADs too early leads to ambiguity and uncertainty, with ADs tending to be most uncertain in the general healthy population, followed by outpatients and then inpatients. 30 Therefore, physicians should be increasingly aware of chances to establish ADs to ensure that they are discussed in a timely manner. 31 To avoid missing out on such a chance, the present study suggests that physicians should discuss ADs with noncancer patients before the development of symptoms following a diagnosis. TA B L E 1 (Continued) reduced the stability of the multivariate model. However, we think that it was important to examine this factor because previous studies [18] [19] [20] have shown that patients' feelings toward their physician is a key factor in their willingness to conduct AD discussions with their physician. Sixth, we analyzed data from the patient participants as a single group even though there were some differences in participant characteristics between the two study sites. Differences and similarities in participant characteristics between the two study sites are TA B L E 2 Factors associated with "I want to discuss AD with my doctor" (binomial logistic regression analysis) The bold values indicate P-value is significant level of <0.05.
F I G U R E 2 Distribution of survey items: the objective variable, experience with discussing AD, and facilitator and barrier factors summarized in the Table S1 . There were no differences in participant characteristics between the two locations except for mean age and period of visit to the study sites. In accordance with findings in the literature, [17] [18] [19] [20] we hypothesized that the physician-patient relationship was a more significant factor for patients discussing AD with their physician than study location. Therefore, we analyzed the patient participants from the two sites as a single group. In the future, differences in patient characteristics among locations should be accounted for by increasing the sample size and comparison with findings from other studies. Finally, the PPS has been validated to assess the condition of patients receiving palliative care, 24 but not those receiving primary care. Nevertheless, the use of PPS in primary care
was clinically meaningful because we compared the results of this study with those of studies in cancer patients. Further follow-up of noncancer patients in multiple PCSs over time may reveal changes in willingness toward discussing AD and the underlying reasons.
| CON CLUS IONS
Our study indicates that a patient's future QOL concerns, a long period of visit to a hospital, and the presence of physical symptoms are associated with the willingness of noncancer patients to discuss ADs with PCPs. These findings will be useful for developing strategies to encourage patients to discuss ADs with their physicians.
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